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£ is e g*g2i nH3ixia bssi m^m ss»te oiisai »»■ eai& aiai£. 

£ 2i= £ 12J Ql£dl SXI2I M^!£. 

£ 3S S 8JS2J &*£x]| 23 £l£ §2| Ol^sj ^9£. 

£ 4^ £ 32j Q|££| fll CH£ilO|2j Ol^Sj M^£. 

£ 5^ £ 42j QI£EI *J2| o|L|2| MAT2| OltfS! M^£. 

£ 6S £ 52] Oil S 2.1 tfSI 6IU21 AHM MAT2] 01^3 M^£. 

£ 7S £ 62J Oilfidl ms\ o|L|2| Am AIM MAT2J 0I#3| M^£. 

£ 8S £ 72| 4^H2J AHM ?-l£d|2J2| 0|£f2*i £g£. 

£ 9fe £ 121 Oil £3 g*|2| 2| 51 oil <M<gO|| CH© EJ *jl> ^ ^ k CH (acronym)M UBLHfe £S. 

£ 10S OH£EI *J2j 42H2I gga. LH2J OllSdl M 3g££2| QIOIEf HIM2J »S. if gj Ahoj gsv nHE°J ?| 

XI M UEH-Hte M^£. 

£ 118 Sfi- HH£^2J CHIOIEf £J22J »B, a SI « 21 CHgolb GIOIEI ^11 BI£M L|E|LHi= M^£. 

£ 12te ?-J££!^ (quadrant) LL, ^3 BO LH2| g £!§*!, M I0 £*r ^^(global) I/O £12" 91 Dil££l til Oj^lOlM UEI 
LHfe M^£. 

£ 13S £ 122J QIOIEI BJ-ei a Olieal ^ CHS1I0|2| EAI& S*CH M^!£. 

£ 14te S feT CHI M§9 UX| §=}|2J 3H^^2J £3. 

£ 15te S £> h 0|| A|g£J SZJ- 2JS2J 3H^&J ££. 

£ 16S S ^CHI A|gS CHI oj e^3l 2IS2J 3H^£J £S. 

£ 178 4JH2| CHI QJ e^PISI »U2| QIOIEI St 2U£ AI0I2J Gil 0 1 El SI £21 3H^21 M^£. 

£ 188 SDRAM II 5TSAI3PI 5^ ^l OH tJI^M UEIUfe xl^. 

£ 19fe QI0IEI2] 2blM ttf^Oil CHS QIOIEI £AiM UEILHb XlM. 

£ 208 QI0IEI2I 4dlM tH^MOil CH» QIOIEI £AiM UEUHfe XIM. 

£ 218 QI0IEI2] 8dl^ bi^MOil Qjoh S ^ QIOIEI £ AH 11 UEUJlfe X|^. 

£ 22(a) LHXI (kk)te 150 0IP|6i|S£01IAi QIOIEI 21 8bl^ ttf^e ? 1*011 CH& £i« UEIUfe E|OI°'£. 

£ 23(a) LHXI (kk)fe 150 Oil ^loil Oil AH SjO£¥E|2J QI01EI2J 8bl^ tH^M B^Oil CH© UEIUfe EIOIBE. 

£921 ^2 ^^011 CHeh «^oj ^™ 



100 : oiisai §x| 

302-332 : QU2S.I gl CHSIIOI 

334. 336 : CHOIE* dlS IIH2 

340, 342, 1700 : CHIOIEj- SIS 

1240. 1600 : 01IPJ S«3I 

1305, 1307, 1608 : UXI 

1324, 1326. 1328, 1330. 1334, 1500 : S2f 



mmi ^mt: ?ig s? n got°i sap/* 

S i*SS Si £ All 2^ SIS Diieai gxlOU ^ 5jog ( s§| gan £\^ m CilOIEf hH^MM 

S0RAM( Synchronous Dynamic Random Access) CHI22.I S Xl Oil 210ICK 

DRAMS ClI^H^ n »ft£| OB £!SEi, §J OilSai SxIM §J2^ 8^ H *t£J 2Xr 3131^01! DRAMM 

A^orfe ^^Sjei 0|£M= OIM0I ^2*11 S &2| DH2B.I Xj|§6 r 3Ai, H§3 CHI0|E}£| HIM g dlgOj & 

cn^2s n^SrDi, oi a & big on mm ^2?r ^ch^ss m sj\ rmEoia. oia& £iss ei^oi, dram mis 

£1 SX|2| 2J M\Q\t= 4 S 4 h 2J WISE! *J2] 401- gJrSH ^Ef. 100 MPHHieH 0\£0\\M §^6fe CH^ £JE 

2J □miBSHSAilAIOllAH^ 0h0|3^^^A1l AHCHI Q|0|Ef£f ggfi ggSPI 9\tW CH^ HHr^ DRAM 0 1 @D. 

CH^ E Xi§ CH^ Ut@ ^23 2^011 2J6H. DRAMS ^i^S CHI 01 El , Ot 2 Ell ± S! 7HI CH 6iS£J 2£M 

g}|s*6H= DRAM0I ?H^£ICH SCh CH^ B JUS CH^ ^20|| CH& OIM S^PAh&S SIS ^£ K DRAM CHI 

sai sxi xii^ s§2j ai chi ah^ mM&m i^Ai!ja. 

eenHj dram oiiedi sxioii sioiai. ejssi i\m st, 1, miEfe ^21 ?ixioiiai ttgst^ chioie* <y 

if ussib mi 011 exhskc}. mm mi 2 21- us ¥ixi afoioiiah pioieim Sirspi ^6H zj chioiej eiejoi 
swum, oi^s ch^ g ?s siss s^s^ chioiei ^ei uioii e ^i^y g^e sensac*. ^i^ sj ois ej§H 

^9 22^8 SX1I^£J SxPr 100 0ll?t8ll = S Ol^Oil/d e^mxi ^6MI 6fe SxIM ?§A|3PI ^I6H Q^^SZQ. 

CHIOIEI^ 9E& 2^ r XI SE1, = A|£|^ 2 ESI °! EH B.I ^ 22 § 22S SDRAM LH CHI ^l^£JH SDRAM2S¥ 

EH &^l£jO10t °hCK Aldl^ 220II £lCHAj. QIOIEffe Xf^]2J Aldl^ 012£ll^2r ^AiS ^ v ^&!Ef . o] EH dl « 2 

EOHI SiOHAH , CilOIEI^ ^ AH I?F Ofy & §6H& £AH^ ^^alCK SDRAM &X|2J HfOIHBF^^ 

(pipelined) SE^ H&I fill xl(pre-f etch) 0\d\^S. ^ 0\m2\ S^OII A|£l§ §J £]EH£I« QIOIEf 22S 
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S Oil Oil £ El Sxlfe 4dlM HEIIHIXl O^I^XHS ^£!£|Oi HHSSIOJOi ^Cl. OilEEl Sxl £2| sJ^fe bH^ 

e ^0121 £E(A|EI^ E{= ojEi£|M)M BSCM ?ioH CH BilOl bH^ 3^ € OiEBII^M ^AI^JCI. 

oiieei sxib aioiEi dii sxi^/M^a a^o^i ^sh 3ie &oii ci^sj ciioiei oim set hhem sscm. 

2|2|£| 01 01 a U|E ^jSOfCf 6IU-2J CilOIEI dIM Sfit HliE:>l feOI SXIfe C>4*2| PIOIEf b|S <M ^AlOil 

S^&Q. ?-iEE|&] CHE31^ <ggl\±z 2*2*21 » 0iE5ll^0>CI © Si OiEBil^ £J^M ^61o\0\ ?-IEE| 

oi Ai^g «a&CK B 6!i ^^^1^ 2|2|2| g OiEBH^QICf & g OiEBil^ dti ^dolOI £ £^ 
^§1 »«&CK OilEEl « OifiilOl^ ^lEdfei^ dl^E|°J2J mxISOil tiH^&CI. C|^2J Oil 2 El ?-IEEI£] 
^sl 4=£J6|01 XlSa CHI 01 El dli dl^E|°J0{| S^©CL 

UXI g^PI^ H|^E|°J2^¥E( Gil 0| El dli ^61SK)j CHOIEI <M^g g^AI^JCh 3X| g^3| £^ 1 

<^!^M 4^5101 2J Gil 01 El HIM 3 fit HHEDfCI 4>2|(0|IS §2, 4) Gil 0 1 El ^11 UXI gl^lOilAH AHM 1/ 

o eiqje^ s»&c*. 2> oil oi ei biM ineoici 4:§ 4*21 1/0 ei &j 01 sick 011 gj s^ife 1/0 eirie 
m^eh c-ii 01 ei <Mii ^dism, diioi gs^- cii oi ei timm i/o eioi on a»e*ch *t aioia him ser hhe 

01- C| ^Hj CHI oj g=^PI 2^ CI. Gil 01 El Gil 0 1 El M^M i^^ I/O E|°]o^« E H 2*2*21 Gil 01 El dIM §i* 

Gil 01 El dlM IWE2I DilEEl XH§* *J AhOI Oil AH DilEEl g| £*2| Gil 0| El d|M dSi 2^oli= 2£AI|£^ DilEEl §*X| 

oil ei^iEin & ne^j m oiEeii^ <ysoii g&woi ci^hi ousei m moii uss chioiei diM diMEieiOii 

S^A|9|fc B3||« SSSCK HSAII^te S£oh Oil 2 E| SxjOil » ^ OiH£il>i dSOil g^olOj d|M£|&J 

ajoj 4,oj p| o| El dIM Oil £ El Sxl I/O EieiOil SiSffe SW^CI. £ S J, H^Ail^^ ^§ 4= 

2J Gil 01 El dIM ^11 SoH£! ^Ai^ SlU^i Gil 01 El d|^ HjjHOil S&ofe B^IM 5&^C|. 

SEeh, Oil 2 E| Sxlfe IS CHEBil^ ^ g CH ^Eil^i dli ^^61^1, ^£xil ^Oil Oil 2 El *J OiBilOlM 

5&^C|. CHI 2 El 2| CH EilOl LH°J ^2E|0]H| d|^E|Oj£J HxISOil ^XHolH, OifiilOl^ Ai^ S 1" ol^il 23Sol^ Oi 

BilO|£J ^Oil bH^SIH, £JS^ ^2J ^Oil CH UH2SCK Y ^^^1 Sl^b CH£ilO|2J 2| gD|C| SXHSP. ^2|Sj Y 

^^^1 £JS^ 01 31 01 ^2|oj «g ^I^^EH agS^fe Y El EM SlU, 4d9 § CHESil^ 6is°l ^1 

Ail M OF CI Y >d ^ E|E &0|| ^§ Y <y B| dli ^^^C|. 4^H2J Oi|oi \ /Q E|oi° CH EilOI^J ^^|2J ^ CCIEI 

as oieiioi£j 2|2i£j a xiuAi sst^ci. cneiioisi 21-2121 ^2j gf* ^oii am 21 oiiei 1/0 Eiejoi 21201, 

^ »2| eZfOil CHEilOIB AlOIOil 2^H2j Oil&J I/O 2I&J0I ^C|. CHI 1/0 El&ig GHI0IEI OieilOIS/£¥Ei S 

^61^1 ?iuH Oi£ilO|^¥Ei SSofh Gil 0 1 El E|2i0il g^^CK 

s& hhe^ e^Eai 3ie ^oii «sao. oiisei snoii 2j6H 4^£i:hli chioiei ^ie2| ^ di^oici wusi s 

^ HH EJ| 2iC|. Gil 01 El si^^ CHI ej I/O EI2JM Gil 01 El HHEOil S^^CI. CHIOIEI sj^^ 4^2| ^ LH2J Z|2|£J 

Oiiej I/O EieiM 6IU2J Stl HHEOil s^^ci. 

^@ ^Al Oil Oil ^OiAi, Oi£ilO|2J ^ « 2 Oi5ilO| =21 8 01 211 01 ^01^ dH^9 CI4^2| OidlOIS SSffCK Y ^ 

^ ^^^1 Sl^^ 2|2|oj « Mfo, ^Ol| dH^^CI. 2|Z|oj « Mh 2§ofh 128 Y <y^i EIE2I 9XQ . 



E 1 CHI ^OiAi, OilSEI Sxl(100)fe DH3IXI(102) UiOil M°J9 ^Exil sJ^M S»&Cf. ES£ E|E(104)^ 

nH5|XI(102)2J Oil XI (106 108) ^^Ei SS^Cf. 0\m EIE(104)^ S^l ^ LHS'S &lEx1l S3 sj^ E^ 

^2^/og«EJ EeAI^JCI. EM(110)fe EIE( 11221 114) AlOIOil 91^ M3\ XI ( 102)°J 0iiXI(108)M CCIEI ^XH6I^ 

CI^2J ^^| El EM LIEiyCI. EIE2J 4^ §J 01^21 dHxIfe g CHIOIEI ?2 SI dH^Oil 2JoH, HEIH #2 S^f?^ 
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Oil 2J6H ^ 2JLQ. SI MSiofe EH 31 XI (102) Si XHSfe ±§2j 4= XI dH*36m. QHBH£( 116)S CHI 2 

£l Sxl2| «EW &SB &iB8t^E|| A^gg 4> 2iCK 

£ 20ii &ouh, oiieai sxiooojfe chioiej- <^mM xisspi sh oiieai ^°i 43H21 cneiioi ^3(bo. bi, B2 * B3)M 

J8IS©0. CHIOIEI °J31i B.|E(202)^ SAO LH¥ dlE &2| 32 CilOIEI £IE(DG0-DQ31 ) , DO biffi(204)2f 32 

E.IE 2121(206) A* 01 Oil S£2CJ. 0|£|» UH S CHI 210UH. 32 QIOIEI £]si=r d|E(206) &0|| gH£ MAIOil 

4^H°i moii xHsa chi oi Ei 2:hsj <ys, ^^°i xiicm ai Eigj seises is si m 01E£1I^ Aj 

SOil 2J6H ^Ail^^CK £IEJ208) &2| B3 <^]S(CLK) §J dlE(210) &2| M^l eiOilOIS £js(CKE)S=r ANO M^(212)M 
e^lS^H £IE(214)B 3*Saai XilCH M^(216)EM em^Cf. dlE(218) «2| «g ^¥ S £^ <Ms(CS_fe XII CH B 
^(216)011 S^Cf. 4;H2I diE(220) &2| DQM0-0GM3 ^ &JOIIOIB bhOlM <m^£ XII CH M^(216)0il S^&C*. 

d^(RAS_, CAS_. Wj*= Xil Oi M^(216)M S^ofe £IE(222, 224, 226) &OII 2*2* UEN=*CK 142H2J 01E£il^ £Js(A0 
-A11. BAO. BADfe XilCH M^(216)0il S^ofe ELIE(228) &0il UEfyCf. EE £IIXI^Ei(230)*= Eel XII 01 

(216)31 S«*CK XHOi B^(216)£ £!E(232)M §6H Oi£ilOI ^3(B0, B1 , B2, B3) Ui2j CilOIEf ^Jll ^Ail^^CK 

DilSdl §£|(100)fe ?IE B 32^H2J CilOIEI bl^M 3*^ 2,097,152 ?-iE2J 42H2J SSBSAt SDRAMOIP. DilEdl S 

XI (100)21 S giTc 268,435,456 (31 01 El- dl^AH, 256 Oil^til^ SDRAM §TX|£ SJIEIOi 2*1 EDI , SDRAM 2J JEDEC S 

E 3011 £[OiAH, OilSEI §£l( 100)21 HH3IZI ( 102)011 UiSS fifEXII 23 3^(300)^: 4x4 CH£ilO|^ bH^S DIISBI m°\ 
16 Oi£|| 0|( 302-332) § SBffCK ^3<B0, BI. B2, B3)^ ^El S3 3^(300)2] UOIM SBBD. 3£|°S. 2*130 
S O1£1IO|(302, 304, 306, 308)^ ^SD. ^31^ CH SilOl (310. 312, 314, 316)E^ =?«SD. ^32^ CH£ilO|(318. 
320 . 322 , 324m ^^SH, ^33^ Oi£1IO|(326, 328, 330, 332)^ S(300)2J CH aiO| 51* 

£b ^ ^xlM UEfUife SA|(LL, LR, RL, RR)^ ^E^M^AH ^^@CK 3&iE^. 0121101(320)^ ?IE0§ 

(ll), ^3(B0)E^Ai ^mm ^ ?1Q. 

S(300)^ Eoh ^ai ^ a cadf 2 ^^(334 336)^ SAI3 HHES ^SthCK £IE(104)^ S^l 61 

gE^/E^¥Ei 2^6101 SOil S^oF^I ^6H SIT 2I0ICHM mm HUE 01 1 S^thP. S(300)2J gj& 

¥0il 3^H2i IIHE^OI EA|£|S1XI°K fi^PS ^11 SB 8(01 Eil^M Sei^M Hlgo^l ^oH SI ^011 S 

B HHE^I- EIHtW. OIM ^\ SB IIHE^ SB HHE(334. 336)^¥Ei SSofe SAI9DK 

^2 5)^(338)^ &6fe dh£f ^01 g(300)2J m& CEf^ 3§6fb S^OII ^IH^CK OilSdl M 302-332 )2J 

OiSIOlM AhOIOII , g C|2E s]^(340)2f ^ CI3E sj^^ ^3(B02f B1) A|0l ^ ^3(B22f B3) A(0|2J S2| BOI 

m 2S^Cf. SJ£1 IS CiaOi s\^(342)D[ ^|ESdM(LLj2( LR) A|-0| §J ?-lE^lM(RL^ RR) 

Ah 0 1 H S3§§ia. 

sj^^ Ell £J(300) 6f2| 4:S°J ^!ofe ^xlOii ^XHtlCK Oil M MOi, SB HHE21- DjISdl B CH 51101 AhOICHI AH Gil 
01 Ef <M^S 2^I3E^ IBofe CilOIEI si ^ ( 340 SJ 342)^ SB HHE2I OilS£l ^ OH £11 01 Ah 01 Oil ^«l^ ^XHe^CK 

^3 CHEeil^(BA0 ^ BA1)= 4^H2J ^3(B0, B1. B2, B3)M § oFUM ^^SPI ?ioH A^g^P. Olg 2^H2J ^3 OiE 
eil^: ^ ^5 B CHEBil^ ^lil i^fe SDRAM Oil eJ^OCf. 

E 4011 &CHAH, CH £1101 (302)^ OilE£l ^21 8JW2\ QH^^ ^(MAT0-MAT7)M ^2|2J 01 £11 01 (302-332)^ ^SS 

Cm 21 O1£ilOI(302)^h CH £il 01 (302-332)2J ^gf XllgohE^ ofe g>^3f ^A^m ^^E^ bHSSa. Oi£il0|(302) 

^ E 3011 SAI@ ^31 §^el ^S^og uh«q DHM^^(MAT0-MAT7)M 3>^Cf. S E^ $|E CH ail 01 (400) ^ S 

A|@ ^^2^ 2§6H1, Oi£il0l(402)^ 3AI& g}^2g on«£ |h £^ dl^Ef2Jg ^feCf. DH ^ ^1 ^ ( MAT0-MAT7 ) 

MAT0(404)2J ^gOI 01 £11 01 (302) LH2J Cfi Oi£1IO| §J S(300) ^2J Cf^ CH £11 01 S ggofe 



IS 01E9I^(A11. A10. A9)£r E 42\ OH^aj^g S ^Ei dal £S£of£^ C|3E^L}. 

£ 50ll SiCHAH , MAT0(404)£ 8^H^I AH 2 CM aiOl (SUB MATO-SUB MAT7) . % 8JH2J AiM SI2£f2Jg SSSlfe S^(500) 

2S OI^OISCL AH 2 CH Bil 01 (SUB MAT0-MAT7)g 0IM2J liOlM ©El ^ISofe 9IEE*e!S ^fe MAT(404)2f = gJ^ 

UHSSCK MAT(404)^ AH" CH 91 0| (SUB MAT0-MAT7) M0\M 512 AH" ^£df2J. » S^(500) LH 

21 83H2] ^ AHM ?-12^2Jg AIM SIE £*2J£ SlSttt^ CHS 019101. 019101 §J AH2 AH 

2 CH9I0IM SoH ^dHii 4- 91Q. S^(500)^ 01 £J Al Oil (HI AH A^g9 g£3 $IE£f2"OII CH& 9\x\M U El-Hi □ . AHM 
MAT0(502)2| S(300) #21 C|^ 2^ AH^ MAT CHI CH© ggOICK 

^ 0129!^ £is(A8, A7, A6)fe £ 521 AHM DHM^I^M £^6^1 ?i6H IS 5« EH £!&6feCHI Ahg^Cf. 

E 6011 2J0UH. AHM MATO(502)te RMWLB0-RMWL87s! M ±JgS 8JH2J 019101 SEfe 81 CHI ei $12 ^2JM SBffCf 

. RMWLBOjD- »g Z[2|£| AH2 AH" 019IO|fe 83H2I AH 2 ?-IE^oje 5»BCk E£L ofUSI AHH AH2 CH 91 01 (602) Oil 
CH© PlftS S(300) &£| 2^ AHH Am 01 91 01 Oil JllHOICf. 

IS 01291^ 61a(A5, A4. A3)fe 2 62| IS CHI ei ?-IEa*2J Eb Ai 2 CH9I0IM £^oPI ^SH IS 61 

««8hfeEII AlgSCk 

2 7011 SiOUH, AH 2 AH 2 019101(602)^ 2J g^2J HOIM 2§6fb 4^H°I AH 2 ?-]E^°Jg Stte 2DWS\ AH 2 ?-IE^°J 
CI2CH S^(700 ^ 702)S 5»»CK IS 01291^ £!S(A2)fe AH 2 ^2^2! P2CH S«M fiSja^l 

IS ^El £Sg8feE|| AlgSCK 

£ 8011 &OUH. AH 2 9I = »2J CI3CH £^ S^(700)S 4JH2J AIM $!2df£" &S0, £±S 1, fflfi 2 §y 2^3S S^tf 
CK IS 01291^ <^S(A1 » AO)fe 4JH2J A1« ?-JE^2!M AhOlg d^oPI ?16H IS ^EH til Ell AhgSCh 

£ 4 LHII £ 5ie(300) ^ h °J IS £^ ^££|-2J2J 01 ^AIOIIHJ [llii SOICK 

£ 9011 SiCHAH, Oil 22.1 SXI(100)2| 0|^^ £A|^ JEOEC S^CHI Hl£f 0IM2J ^01 ^(acronym name)01l 21 oH S^DH^IXI 
H £^ dl£(104)M ^zz HH3|X|(102)M SAh^ ^Q\Q. Oil M ^CH. £|£ 2^ 51 1g VDOOil S^oHI&f. dl£ 

££z El 88^ VSSOil S^t^CK Pg2| S 1g 0IM2J ^CHOil 0\M d^2J i&lSi XilS^CK 



IE 1] 



2fW 




AO - A11 


01291^ 


AO - A11 


IS 01291^ 


AO - A8 


m 0i£9l^ 


A10/AP 




BAO. BA1 




CAS_ 


^ 01291^: ^§§« 


CKE 


2J01IOIM 


CLK 




CS_ 




DQO - DQ31 


SDRAM CHI 01 EH ^/#^ 



DQMO - OQM3 


CHIOt&H/S^ ejOilOlM bfOie o-3 


NC 


£l¥ Sis 


RAS_ 




VDO 


32! (3.3V typ.) 


VDOQ 


2§J 2dfOlb1 (3.3V typ.) 


VREF 


HSTL/SSTL 31 £ 


VSS 


SXI 


VSSQ 




W_ 


^i^ ejoiioiM 



£ 10011 SlOi/H. g(300)g 2*13(60) LH2J ?-| 2£jM(LL)2l S^? &SI ^£(1002, 1004, 1006, 1008)^ 0IM2J 2f 

2|o| g £fe b!S d^oj @2«b Q}£f gttgi ^3(B0, B1 , B2, B3)M SHI ^3(B0. B1 , B2, B3)2J ^]2£j^ 

(LL, LR, RL. RR)2| ^ OilSEI 2^ OJSIIOI LH2I 0\M bIM df°J MiVi OC^f ^M?} 

^3(B0)°I Oi£ilOI(LL) UiHj DQO, DQ15, DQ1 , 0Q14, 0Q2, DQ13. DQ3, DQ122J 5A|b OIS QIOIEf dlM^h S 

(300) ch eni oi lh chi ussh ^□^ ^xia o d^°£ ueiu soio. 

g!3(B1)OII 2J0UH, ^3(B0)M SSofb o*0|£hO|MS S^(1010)E & Hl^l 8 CHH£il^ £]^°J ^6J0II E&6K)1 g 

ai chi msmzi^ 2^ ^2ej2jm UEftna. 3^2^, smsi ch2&u^ ^b(bd msi 2^ cnejioic 1017, 1018, 

1020. 1022. 1024, 1026, 1028, 1030) LH CHI 91^ 2|2|2J 9l = E*fiie »«»A|2ICK 01 2f OlSWXIS. ofUSJ «« 01 

EEll^te ^3 0, 2 2^= 3 LH£| 2^ 2| &gs*AI^JDf. 

£J(300)°J ^Saa. S2j(1012)S CHIOIEF dlM(DQ0-DQ15)0ll CHS 3& HH2(334)M UEHdlCh S^(1014)£ CHI 

OIEI b|M(DQ16-DQ31)0il CH& HH2(336)M UByCL S9«(1016)S 012&ll>: ^2, M^i d§ » JQI 01 61^01! CH& 

StJ HHEM UEItHCL g«(1012. 1014 ^ 1016)8 ^Si ^oH CHI 01 El , CH2&il^, M^l ^ XHI OH 61s Oil CH& 0I&32J 

HH2S UEffcHCk Cjg£| S 2fe OI&OI S^SI-fe £Js£J <^CHM ate gff EH 2, S OI&OI S^ofe £I2(104)£1 

&X\m UEItHCK Sxl J||£& §3! ?I8H £IESC[ CH 8t8 SH HH23J- SACK 
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E 10011 EA|£! §2^ g»#S ^2!2| ^3(80, 81. B2. B3) LH2J g^gh £>CH WZ\Q\\ Bite 2J2|S| CHIOI E4- ?-jE£¥EH2J 
QIOIEI di^oj xiSOia. 32ISS, QIOIEI b|E( D Q0, DDIS. DDI. DQ14)fe 2f2f2j £!3(B0, SI, B2. 83) LH2J f-IEgj^ 
(ll_)2j £!&>¥0II XHSSCI. ^A^sh «[Aiog CHIOI bl^(DQ22, DQ25, DQ23, 0024)^ £!3(B0, B1 , B2, B3)2] ?IEgjM 
(RR) ¥^¥2J aigOll XHSSCK CHIOI Ef blM(DGO)^ *J£(1002) LHOHSt USE XI CHIOI El b|^ 

(DQ15)fe *|£(1004) LHOUet XI SSI XI SfECH, CHIOI E|- b|^(DQ1)^ a|£(1006) Uf Oil ef USB XI 812, CIIOIEf blM(DQ14) 
^ *!£(1008) UI0il°i XISEIXI Sf^CI. OIM CHIOI E4- dl^M XI Sol 21 «K §^ ^x|0j| CH6H 01 HI 

?IEgjM(LL)2| ^&!¥rz QIOIEI- bl^(DG2, DQ3, DQ13, DQ12)S SietD. ¥-JE£d ^(LR)2| QIOIEI bl^(0Q4, 

0011. DQ5. 0Q10)M S^ohXU XHS&Q. ¥-IEl! e(|_R)21 ¥«}¥(1022)£r QIOIEI b|M(DQ6. DQ9. 007. DQ8)M XIS&Q 
¥-JE£!E(RL)2| £l^¥(1024)*= QIOIEI d|e(0Qi6, DQ31 , DQ17, 0Q30)M XH9&CL ¥-JE^M(RL)2| ¥^¥(1026)^= 
CHI 0 1 El d|S(DQl8, DQ29. DQ19. DQ28)g XIS&CK ?-IE£m(RR)2J 5|&J¥(1028)fe CHIOI El b|M(DQ20, DQ27. 002 1, 
DQ26)M XHS&CJ. m E£!M(RR)2J ¥^¥(1030)i= QIOIEI b|^(DQ22, DQ25. DQ23. DQ24)S XHSe^CI. 

E 11011 ?±(HM, ^a(B0. B1, B2. B3) U2J 2|2|oj fjc^e( LL> LR> RL> RR) - 8 ^ H oj CHIOIEI b|M 2JE DQx(OPI 

Oil AH gXI a. b, c, d. e. f , g, hM JIIS&CL 0|§ ^XIS SAI& QIOIEI BIEizr £§:?| DH^& 

QIOIEI bIMOII CHS* 2| HUH Oil S^&CI. OIIM MCH . LL ¥-IEgj^OII 21CHAH, QIOIEI £IE(a)^ Si IHE b|^ £ 

^031 S^oQ, CHI 0 1 El £IE(b)i= bl^ £^152J HUE 21 S^olDI, QIOIEI d[E(c)^= um £mi2J Si HHE2} S 

^oH2, QIOIEI £IE(d)fe b|M bjs142| Si HHE2I S^oHS, QIOIEI £IE(e)fe bIM «}^22| Si IIHE2I S^oHl, 
QIOIEI £|E(f)b dIM 2^1321 2i HHE2I S^oltt, QIOIEI £|E(g)*r HIM 2S32J Si HUE 21 S^roH2, QIOIEI 
dlE(h)^ bIM &S122J Si HUE 21 S^efCI. 

012} ^A|£> ^EM, Df§ ¥-IE£!M0|| CH© ^XhM SA|@ £7} £|E^= UCH XI QIOIEI bIM 2s0|| CH& Si HUE 21 
S^CL ?-JE£jmM¥EH2| ^X|^ SAI9 QIOIEI EIE2J 0I2.H& S^^ 2f2f2| 0) e gjsOII CHi Si HUE 21 

^HIM Oldie! bH^S QIOIEI dlE^ OilEdl *J OH Bil 01 Oil AH Si HHEM S§6HO|: 8l£f SOI Efe X2-IM & 

S6I ^^AI^JCK ZIEHEN. ^§2J ^ Si HUE ^Oil ^61^1 QIOIEI ^J§c Si IIHE^¥EH SJ(300)2| =M ^F^§£H 
CH eilOICHI XH^sjCL QIOIEI S2| 1J0I SJ4:oh £ D> oie^ci. 

CH^ m^21 &S0IIAH. 4f2| Si HHE^r QIOIEI §X|S/S¥EI SgoPI lj(300)2| ^OIS (Tiei 2 

Si IIHE^ QIOIEI <M§| ^§2J ^AHS 3©&C|. CHIS5.I fl| CHBilOl^ S(300) ^011 QISE.I ^£J 

E^ DM UIOIIAH D\BB\ mm BSffO. ^ 3M2J DUSdl ne°| Si HUE Oil 2J6H CHI 

01 El <Mlf XHS6h2, OllSdl ^ 318 Si HUE 21- QIOIEI <M^M Siofb ^AH2I ^ HIM M^e! ^AHS PI& 

^Oil UHSSQ. 

E 12011 2J01A1, ^ya(BO) LH£| ?-|E§jM(LL)a 8^H2| CM SIIOI SI 31 16^H2| CHBIIOI W. M OH^^^M tiH^£! OH B^l Ol 

(1201)21 HE 128JH2J OllSai ^ CHSIIOIS S»»Ch 0II2J ?-IE C|3CH(MWO)^ 8^H2| CH Bil 0| »2| EXH6} 
XIB. ^ P3CH(1202)2I Ht= 16^21 § D|3CHfe 2|2|o| CHSIOI ^21 ol¥0j| effl&P. ?-JE COCH ( 1204)21 » 

8 ?-IE C|2CH(SWD)^ SI^S(1206) ^^2§ ?-lEEI£! CI3E dll ^^A|3P| O1B||0|2| A|0| CHI EIH 
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biE^oi^ §[^h(1208) chbjioim ?fiaa ^^^a. 

B(1210)3f BS 0I2II0I2I ^ 2M1212, 1214. 1216, 1218, 1220. 1222. 1224 ^ 1226)31 1*01 »og HHBSCJ. ^ 

(1212, 1214. 1216 SI 1218)S ¥-!HgjM(LL)2| BSi^S £K1220, 1222. 1224 B 1226)g f-J H£! ^ (LL)2| 

¥1 EBffCf. 2|2f2J 1 »8 £ 11011 42H2] S»HA| Ell 01 El UIMOII CHS QIOIEf dill HSKCf. S ^ 

(1212. 1214. 1216 » 1218)g CHIOIEf H|E( a> b. c. d)0il CHtt HIOIEJ- 2*2* XHS»Q. B &K1220, 1222, 1224 

B 1226)8 PIOIEf U|§(e, f, g. h)0il CHS Ell 01 El- 2*2* HS&CL 

5 S( 1212)31 B8 2*2*21 B »2| 3^, Oiiei I/O £121(1230. 1232, 1234 » 1236)31- »@ 4JH2] 0|| ei I/O £}°i^ OH Bll 

oi 5j n^f- esam. m psch sjmm xiuah uayo. oie miei i/o diej^ oiiei e^^K 1240)011 sketch 

CHBII0I2J 2*2*2| B »2| §?, CHI ej I/O ^2JS 2*2*£| 3AI9 QIOIEt HIM Oil CH» CHI&J S^?I0|| S^&CK 3 

1 1212)21 S?, CHiei I/O 8|&J( 1230)^ CHI oj e^^|(MAO-a)0|| S^oQ, CHI oj I/O 2-1°! (1232) 8 Oil Si 
}|(MAO-b)Oil S^oKS, CHI oj I/O £*ej(1234)8 CHI ej S^3| (MAO-c)Oil §^6f3, CHI oj I/O £fei(1236)8 CHI oj gs]|(MAO- 
d) Oil S^&Q. 

B »( 1214)21 3*?, XII1 CHI ei I/O ejoio Diiej ^^^|(MA1-a)(HI S^S|3, M2 CHI 2J I/O Efoj^ [HI 21 (MA1-b)0ii 
S^mffl. XH3 Oiiei I/O Eieia Diiej §^I(MA1-c)0II S^SfH, IU Oil 2J I/O £F2i8 CHI ej g^3|(MA1-d)0ll S^&Ch 
012} ^Alei g*A|0£, « g*(1216)2£¥EI 23§Sfb J3I4 CHI &J I/O £fei8 Oiiei e^^l(MA2-a LHXI MA2-d)0il S^SHQ. 
B £*(1218)e^¥EH XHI4 CHI 2J I/O £f£JB (Hie! §^l(MA3-a LHXI MA3-d)0ll S^&Cf. 

^(1220)M^Ei CHI oj I/O £|-£i = OIS 2*2*2] CHI ^ 3 1 Oil 0|2f $?A*SMI S^&Cf. 

6 #{1212. 1214. 1216 Si 1218)011 CM ft CHI SJ e^3|2| S^S QKOIEI AISiAK 1242) Oil S^ttCh B #(1220, 1222, 
1224 SI 1226)011 CH& CHI &J e^J|2i QIOIEI All! A1 ( 1244) Oil S^?©Ch HI 01 El- A| UAH ( 1242) 2J 43H2J CHI 
OJEf bIS Biei(DQa. DQb, OQc, DQd)M SB&CK Ell 01 Ef ( 1244)21 4JH2] QIOIEt U| = £*2!(DGe, DQf, 
OQg, DQh)S SBSJCf. 

CHI 01 El- AISAI(1242 % 1244)^ CilOIEf 3^(340 342)2| 3 S5). QIOIEI A|^AH(1242 B 

1244) Ui¥2| ^OJE CHI ei g^3|0ilAi 42H2] 2* QIOIEf HIS ^ ShUS2J QIOIEf d^2J ^1^^^^ 

UEItHCK 01^!^ DH SSOilAH CH^ ^Mlo^l 510IP. 

£ 12^ ^3(B0)2j ¥-JHgjM(LL) LH2J § (Th &h ESoffe DU2i I/O EieJM SEAI© 30ICK £ 12011 £A|3 Oj|°J 1/ 

0 df2Jg S3(B1)2| ^Egl§(LL) LH2J m QIO|E> §1^(340) ExHOII ?|x|S CHI ei #^}|S QIOIEI 

SJS(340)^ S(300) &2J 2HH = Oil 9|Xiaa. » ^Ah& CHI ei I/O dF2J^ ^3(80 ^ B1)2| 2^ 

m LH2i n cch^ mi ei m^\^. as&p. oi2f ^a^^ ^2§, chi ei i/o ^ei^ ^3(B2 ^ B3) 
ui2j Diisdi cH£iioi2i m ®m mz\ 2§?ici. 

S ^(1250) Oil Ai, £ 12^ 2f2t2j g ^Qll Q\tW 4^H2| CHI ei I/O BieiOil 2J6H ^XhS SAI3 CilOIEf d|M2J D\±s S 

aim «isem. naiHS. ^ ^(1212, 1214. 1216 % 1218) U2j ^^21 chi ei 1/0 eieia chi ei e^}i(Mao-a, mai 

-a. MA2-a ^ MA3-a)M M6H £|H(DQa) ^dl UElUte QIOIEf bl MM SB»Cf. e »(1212. 1214, 1216 1218) LH21 
^^2| Diiej I/O Efei^ CHI ei e^^l(MaO-d, MA1-d, MA2-d ^ MA3-d)M P6H 5.|H(DQd) ^Oil UEfLfe Gil 0 1 El dIS 

M aeeci. 0121 &a\^ ar^es, 2^21 sst oiiei 1/0 aiei^ ^2121 aintoob sj dqc) ^oii uefu^ choiei him 

^ £M1220, 1222. 1224 §J 1226) LH2J 5f*2| Diiei I/O ^ei^ 0IM2J 2| CHI ei g^JIM §6H ai^(OQe) ^Oll U 

EfU^ CilOIEf HI MM HB&CF. ^ ^(1220, 1222, 1224 SJ 1226) LH2J ^§ ^^2J CHI ej I/O diei^ 0IM2J ^ CHI ei 

m^D\m mm di^tooh) ^oii ueiu^ qioiei himm a^p. 0121 ^^es, 2^H2j chi ei 1/0 eiej^ 

2|2|2J ai=(OQf SJ OQg) ^Oil UEfUte QIOIEJ HIMM SB^P. 
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0|S*& % dH^g 2|2|2| Q |0|Ef Ef°I(OGa-DQh)0il CftoH 43HHI CHIOIEf bl^HJ H£IDIIXI g <*^i ^Ail^M SAIOII HI 

SffCf. GIIOIEf All! AH (1242 §J 1244)^ 0IOIEI bl^2J £AHsf9 SAIM 0|g2| S ^ Oil JfflSKP. BIOIEf til 

M£| 4U|^ ng.jnjlxl^ S (300) Oil &J^S 2|2|Sj g 01^31^, % g^S ^df2J <M^oj qj- M \^ m Qi o H 

g 2M1202 SJ 1252)011 CH» g PSCH^ m » UI2J Dil2£| ^ CH B1I0IS :>f£U£i fiSSB^ Y £Sj df°l(1254)o^ SA| 

a smsi &g y afoje »aap. uxi s^ife oiisai ^ 013101 moi°j 3x1 e^^i s 2*0256) uioii sine* 

P. 

Ol^oh 4 b|e HELIIHIxl xMOil SI8H. DilSai SXIO00)te 8dl^ tH^M UI2J 2| CHE3l^0fP 82H2J CHIOIEf b|M§ HIS 
4> 2iP. 8tilM tH^M^r 25H2J OilSdl AfOlM^ SS»P. 2|2*2| Dl|2d| A*0IM£ 2J2J2I CHIOIEf I/O bIMOfCf 4 
CHI 0 1 El bl^oj ty\x\m 5E»CH2, 2|2|2| CHI 2 El AfOIME 4}H°J S^i AfOIMOll tt«ep. 4dl^°l tfl±e^ 4f^ 
AfOlM B o\US\ DilSe.1 AtOISOIIAI S^SP. 2b|M2J tH^M^ 43H°J Ell 0 IB bl^M ^AHI^ofe 6fU£| OilSdl AhOI 
s Oil AH SSWXIEh CHIOIEfS m^o\D\ ¥i6H 23fi°1 AfOIM&J Afg2>P. 1H|M §fU£| CHI S AfOIMHI 6fU 

2i Mo\mm se&p. 

£ 13011 SJOUH, 8 »(1212)S *IEEjeij» b|^E|oio, mxfSOll ^xl9 0II2BI MM SSofb DilSEI U CH3I0I 

(1210 a 1300) e ssep. 0131010210)*= ^s^ej dH^oiiAi ah^ *s§ d>si ^sa^ 4 biM 1302)HF ae 
uiMEfoje a»&p. 2 biM dhois axi cH3ioi0304)£f mm uxi g=3iO305)S¥a eascra. 2 di^oi 

8 SXI S^3| 0i3l0IO304)£f ^81 axi §^:>l(1307)£¥Ei ES&P. 2|2t2| SXI g^PI 019101(1304 a 

1306) » □ Cfi ^Xl e^^l OH SIOI £^£1 UX| 1 = ^1 ^go^ BH^2 UX| §2^1(1305 Si 1307) 

2f H£ 128^H°J g^^lM S»»CL SXI g^^l CH 3101(1308 §J 1310)fe CH BtlOl ( 1300) 3 ^SSBi SSofe ^AK 

^ bl^oioji s^&a. 

Oi&ilOK 1300) Oil SiCHAH , 42H3 AH M ?-J 2^oj( 1312)^ £1 EHEJM£! Oj£il0|g ^SSI&I 2§^C[. 22H2I AH" 

H^ojg AH" P3CH OiBJI0|(1314)^^EH Ci^ 2^H2J ^B*£]g AH" DI3CH Oi Bil 0 1 ( 1316)^¥EH SS^CK 

AH S U3CH CH 3101(1314 ^ 1316)fe AH" ?-i^£F2J ^0j| £1^ £jgo^ 256PH2J AH^ CI3CHS Sf^^CK 

0121 &A\m ^ h ^^^, AH H P3CH 013101(1316 S 1318)^ CH 3I0| ( 1210JS 2§6ffe AH M ?-J2^oj ^Oil 

^ CI3CH £1^(1252 SI 1320)^ 64DWS} Y SJ ^(yse10-yse127) SI o\L\S\ Y Si^(ryse10) UIOII 65^H°J Y 

B^Aiaa. Y ^^i 013101(1210 SJ 1300)M ^SBIBI CHISBI 3 Oi3IO|2J 

^^g&i 2§[ofb Y EI2J(1254)3I &0il m CHH3I^ <^]§(A8 UiXI AO)^ Y 

6i^(yse10-yse127)M ^^A|3I^I ^I6H AffSCf. § P3CH sj^(1252 ^ 1320) ^¥ EH Y ^ e 

a CI3CH sj^(1252 §y 1320)^ 2J¥0ilAi S (300) Oil £1^9 8 CHH3I^ <^S^¥EH CI2HS EAISXI ^8 S 5»EH d 

if y oi¥oixii} f m ^Ei 2JH2I Diisai AhoieoiiAH oiieai gxisi § 

gois^i 9\m m rn^ow ziimct. sm°j a oiE3i^b a ^eh 6js2i ^^i ahi^^ psesi 

Q. m 5«EH XH1 1 Oiiedl AhOIMOilAI OI¥OiS Y SJ^M § 6^UM ^j^6Hl, ^ 5"Ei <M^e B^6I 

ti JSA|^2gM1 OB 0l¥Oi& Y <y^i aj^M <^^^Ef . OIEH^ 2JH°I QilSdl A|-OI@S| ^ AhOI 

M Oil AH 43H2I CHIOIEf bIMM ^Ail^^^^AM 8 bIM bi^MOilAi DilSdl Sxl^¥Ei21 CHIOIEf E.^01 gOlofEf. 

o\\m mo\. m oiieai a^oimoiiah y si^(yseio)s <y^of^ m ^eh <y^s g^^o^ p2ei j 4- 2iP. 1112 

0il2£| AfOieOilAH, m 5«EH ^1^ BIS El 01 Y <y^j SJ^(yse11)M GBJ&CK CHI0IEI2J 1, 2 SEfe 4 b|M2J bi^^ a 
0I2J 3^, ofU2J OilSdl AI-OISBhOI 01E3I^S Gil 01 El M ^Ail^ofeCHI ifi6i2g XHI2 OilSdl AhOIS^ ^ v ^5fXI 

s EI3CH(1252)^¥EH SSof^ 2|2|2| y £!s Efoj^ 01 31 01 ( 1210)^¥Ei 4^H°J CHIOIEf tiBIBCf. % P 

3CH(1320)^¥EH SS6^ 2|2|2f Y £f&ig 49H2J PIOIEf tl^m 0\ 3I0I( 1300)^¥EH ^bh^ ck ^eh^ ^xi 



i\ oiaioi msi uxi g^ioii ^xis §i^m mm g*ae>cK &x\ mm\ cneiioi ( 1304. 1306. 1308 s 1310) uisj mi 

S^3IS¥EI CI3ES 42H2] GIIOIEf AH" I/O £f21(SI0(0). SI0(1), SI0(2) SI0(3)) ^0j| UEfyCh AIM \f 

0 £}2i(SIO(0)) &0II U&Ute Gil 0 1 El- §^21(1324)011 S^KD. 0121 ^Afef a^ISS, AIM I/O £12! 

(SI0(1))g ^Zi 1326)011 S^efCK AH M I/O £[21 (SI0(2) )S §21 §^21(1328)011 S^o^, AHM I/O £*21 

(SI0(3))E gZl §^21(1330)011 S^£M>. AH" I/O £f2!^ 91 2 £121 Oil £1 ^825 1JXI §^2| O1SJI0I 
(1304. 1306. 1308 §y 1310) ?IS §j»&Ch 

§ = 2l(1324)^r AHM I/O £f2i(SI0(0))M CHI oj I/O 2J2J(MI0(0))( 1230)011 S«*CK §=2|(1326)b AH M I/O 

B*2J(SI0(1))S CHI SI I/O £*21(MI0(1))( 1232)011 S^eCf. iZf g^2|(1328){= AHM I/O £f21(SI0(2))S 01I2J I/O £h21 
(MI0(2))( 1234)011 a^SCf. g^2l ( 1330)^ AHM I/O 2J2! (SI0(3) )§ CHI I/O £*21(MI0(3))( 1236)011 S^&CL 

SEth CHBHOIS^Ei OiBIIOK 1300)°! ^*2S2| Cf^ AHM I/O £f 21 (1332)^ §^21(1334)011 S^Cf. 

§^21(1334)^ oieiioisj cn g ^011 am 01121 1/0 £f2i(Mio(o))d336)oii mcn^ g«*ch 

01I2£| *J2J 23H2J CH aiOl ( 1210 3J 1300)fe £ 12011 2A|£! 0il2d| g! 01 £11 01 ( 1212) 2] g £J LH°| 22H2J OjSIIOlM 

S»6K*. 82H2J CH Bil 01 2|^2| ^Oil gXH&P. Oi 2II0I ( 1340) = 019101(1210) ¥1011 = XH6H2, U| M£*21( 1342)g &D\ 
CH51I0I LH^ CH 9101(1344) = 0121101(1300) 91 Oil ^XH^CL = £!£ AHM I/O £1-21 = g LH2J D||2£l 

m OiaiOlM M0\2\ ail §=2| CH&IIOI 91011 ^IHthCf. 4^H2J 01121 I/O £121 = ^B(BO) U12| g *>£| 1J0IS 

. aatBD ui2i ^2j 2i Mho] ^oim asmoi, o\m 2^21 LH21 oim 221121 m & 141011 &= 2^ ahm i/o 2121 

Oil a&&CK 0|£H& ©g AHM I/O ^21^ 0II2J I/O £f21§ JIISSKH OlM B>&J CHI £}2| = 21£j g^M Xi^AI^J 

g ^(1212)21 g(300) &2J Ql 2^ g ®3t iiSiES, ohUOII CH& 2 ¥011 CH2> ggOICL 01121 1/ 

0 5*21 = 2 12011 2AI9 SAI2 PIOI BJ- U|e( a , b, c. d) CHI CHS CHIOIEI SB&O. 01121 I/O ^2J 

(MI0(0))(1230)g QIOIM d|M(a)21 CHIOIEI SB^P. 01121 I/O Bf21(MI0(1))( 1232)S CHIOIEI b|M(b)2J QIOIEF 

timm assa. 01121 1/0 af2i(Mio(2))(i234)^ chioim bi^(c)2i qioiej- ^ti sisq, ouei 1/0 ei2J 

(MI0(3))(1236)S QIOIEf b|M(d)2J QIOIEj- ^§1 SB^CK CHIOIEI d|e( a , b. c, d)^ ^^2^ 01£liO|2J m 

» uh on oie^ii xisaa. 

2 14011 2iCH AH , SX| g^^| SJS(1400)fe S(300) ^Oll Afg^ ail §^^l s 5E»&D. Dll2d| fll 

(1402)^ tiie^oj □^(BLD 1404)011 S^^DK 01122.1 ^(1406)^ d|M^21 CF^(BLD 1408)011 S^elCK Q\9} ^AFeI 
^^2^, Dl|2£| fi!(1410)a bl^e.foi g(BLU 1412)011 S^oHL 0il2dl ^(1414)^ dl^£|21 dKbar) S(BLBU 1416)011 
S^^CK Bf2J(1418) ^2J <M^(SHRD)^ Hl^^21 Cf^(BL0 1404) ^ d|^£f21 b|- Q g ( BLBD 1408) M OIM 2|^2j AH^ 
b|M^2l(1420 » 1422)011 EH^ MgHXI ^El( 1424) §6H 012} ^A^ ^^2^, £12(1426) «2| <M§ 

(SHRU)fe d|Mdf21 S(BLU 1412) % b|M^21 bF S(BLBU 1416)M AIM b|M£f2J(1420 §J 1422)011 EH^ M^XI^EI ( 1428) 

2j ®m mm &m&Q. 

0l^£|0|^ Sl^(1430)^ @J6fe AI^OII 2^H2J AH^ dlM£f21 ^2J e^A|3PI ^ oH dl 2(1432) ^2] 61^( V BLR) 

^ £12(1434) ^2J 6!s(SBLEQ)£f AIM dlMSI2J(SBL 1420) % AIM dl^2J dKSBLB 1422) g^BOII S^^CK H 

P M^X|^Ei(1436. 1438) §^ N XH^ MgHXI ^Ei ( 1440, 1442)^ f*£9 ^A| g^^l^ AIM bl^^21(SBL 
1420) §J AIM bl^afoi dKSBLB 1422)011 S^Ch 2^H21 P xH^ M XI ^ Ei ( 1436 % 1438)^ Eff £12(1444) 4f2| 6! 
s(SDP) ^ £12(1446) ^21 VDOACHI g^^DK 2^H2J N XH^ ^^X|^E1(1440 ^ 1442)^ £12(1448) &2J <M^(S0N)01I 

AH M b|e£foi( SBL 1420)^ ^g«X|^Ei( 1452)S §6H AIM I/O £121(1450)011 S^5f2, AIM bl^^oi bKSBLB 1422)^ 
M&HXI^EK1456)M mtW AHM I/O £121 bKSlOB 1454)011 S^&CL £12(1458) ^S| ^ Y 6is(CYS)^ AHM I/O 

2 15011 S^CHAl. mil e^^l(1500)fe AIM I/O £f2J(1450 % 1454)g Oil 21 I/O £121(1502 % 1504)011 g^o^U- 
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Q. £1^(1506) &2| b|M£f°! mm <M^(SBLEQ)^ M*EL I/O 2I£J(1450 ^ 1454) S&g eSfA|3l^l ¥|oH 0| 

!£fOI£ sJS(1508)M XIIOieJCK £.1^(1510) #2j |/ 0 OlUdfOI^ Uh IOEQB)0ll AHfe AH" I/O eiei(14502l 1454) 

AM Oil I/O Oli!£FOI2E £|£(1512m HlOi^P. 

£IH(1514) #2| I/O 5.^ eiOIIOia ds(IORE)^ ^XI^Ei »(1516 ^ 1518)^ XIIOI»Ck ^SHXI^Ei £(1516 §J 

i5i8)s ah ^ i/o eieusio 1450 » 1454) am tai ai^e Hiej i/o aej{i502 ^ 1504)011 £1^(1520 ^ 1522m mm 

MmmO, £|E(1524) «2| di |/ 0 }|3 oi 0||OIM( I0WE)£ CHieei g LHS QIOIEtfl Jl^ofe M^Oll CHI ej I/O S4-2J 
(1502 » 1504)2S¥EI Am I/O £F£i(1450 » 1454) M =?m& W IIH^ MS!II£E1 £(1526 S 1528) e XIIOI&CK 

DilSdl ^ Oil AH Diiej I/O EjeJ^SSJ QIOIEI B=8 M^XI^EI £(1516 ^ 1518)M goH Bf«»CK 

£ 16011 ^lOIAH, Oil &1 §^^1(1600)^ Oil ST I/O 2I2J(1502 % 1504) M I/O ^(1602)011 2^1^^^ S&AISJDK 

oiieai gs^Ei QioiEfs ew» mi. atoi&f ^^^o^ 4 ^oj cwlE} 01^^ 5j^o604), eh^ ^xi^eh 
(1606), chi ej uxi e^^id608) ^ Chi of &f si^d6io)e mm i/o £fei(i602)s^ g^&p. ess I/O 

2I&M 1602) Oil M CHI oj I/O Biej(1502 ^ 1504)^ QIOIEfg 3|^U OH, QIOIEf 3^£r ^y^o^ ^js 2J£(1612)S §5H 
QIOIEf eibHQ HH^ 3^(1604)^ Bfll&O. 

as 0iaaj-0l2E £1^(1614)*= CHI SJ I/O EI2J(MI0 SJ MI08)(1502 §J 1504) 6f2| 2^1 g&AI^ICf. 0|>ig g.|H 

(1618) &2| I/O CHI oj ss^j ojoilOlM 61 S ( I O.MARE ) 21 &3HI »«»Ch CilOiE} ojtHEi EH^ M£*XI ^EH ( 1604) ^ 

o.^xho^ £|C(1620) £> h 2J dis(IC_TD_INVRT)Oil 2JSH XIIOiSQ. 01121 I/O £121(1502 §J 1504)S LH " b|Mei2I(1622 
SJ 1624)011 §^A|3li= EH^ M^XI^Ei £(1606)^ El H( 1618) &2| I/O Oil°j §=31 B= &J0ilOIM 6J S ( 1 0_MARE ) M m 
t\{ XII 01 SDK CHI 9j £>x| S]£(1608)fe &IE0626) 61^ I/O CHI 9J e^?l 210ilOIM( IO_MAE)e §6H XII Oi S D 

. Oil 21 e^^l(1608)^ blM^9J(1622 S 1624)011 S^SFOj 01 M ^XI6f01 BUxl^CK 

SIS(1610)^ £|H(1628) ^2J ^1 I/O 01I9J §s;| 9J 0||0IM( I0_MA0E)0]| £|oH X1I019CK LH^ dlMdfPJM 

(1622a 1624) MO\9\ Ol^eiOl^ SJ^(1630)fe £|E(1632) «2| I/O DH9J §^^l 0|^dfO|2E 61 £( I O^MAEQ) Oil 2J5H X1I01 
SDK ^1^ SJ^(1612)^ ^b^o^ a|E(1634) &2\ iill I/O 0il9J g^^l ^l^ 9J Oil OI M( I0_MAWE)M SSH XIIOiSCK 
^l^ SS(1612)fe SEth £|c( 1636 ) Aho| £!£(ic_DIM)OII 2joH fllOiBQ. 

£ 17011 SiCH AH , £AI9 al^^ PI 0 1 El 2] 1, 2, 4 £^ 8 b|M°l ^AH SE^ tH^M^ DQx SU" nHH(1700)2f CHI °J e^^l 
(1240) AhOIOII AH QIOI&M S^^EL 5IU2J DQx( CM ^l Oil Ai , OOllAi 31^X121 4^) KHE^ ^ QIOIEf blMDhQ 

S(300) ^011 EXHehP. CHIOIEI^ CHI 01 El- A|^jA1(1702). %M QIOIEf PJ(in) BIIXI^EI ( 1704) » QIOIEf ^IXI^E-i 

(1706)M S&^F^ CHIOI&F £j^(1701)S mm CHIPJ I/O e^^l(1240)£f DQx EHE(1700) M0\M EIIOIEf 

SJ^(1701)^ £ 30II/H CHIOIEf sj^(340 % 342)fi OIM PIOIEf SIS(1701)fe E 12HJ A|^!AH(1242 ^ 

1244)011 SA^ ^|^^ S^°J ^Xll ^AlOjlS Xllg^Cf. 

□iisai m cneiioi^^Ei qioieim &m aioii, chi°j e^^id240 mao, mai, ma2, ma3)^ ^ giioiej i/o &f 

ej (GIO(O)-GI 0(3) , 1710-1716) ^Oll QIOIEf <^^g ^^^C}. 2\^s\ I/O £|oi° e ^jxi^EH ( 1717. 

1718. 1719 §J 1720)2}- 1*£ HH^ ^^XI^EH &_^0ll S^e^Cf. HH^ M^XI^Ei ^(1717-1720)^ *!l^(1721)^ 3 

eX|?-|XI2. 4^H°J Ail^o, m ± egHXI^Ei(1721. 1722. 1723 % 1724)^^ SICf. HH^ ^^XI^EH ^£| QB QIOIEF 
CHI OI Bl £|| XI ±E\( 1706)011 affBD. 

IIH^ M^iXI^E-1 ^£1 AHM(1721. 1722, 1723. 1724)^ dlH(1725) «2| I/O XII 01 CIIOIEI- £M 6i S( I C_DSQCR(0)-(5) ) Oil 
2I5H XII CH & CK M&jXI^EH2j S^&^^MI, £IH(1725) ^2J I/O XII Oi Gil OI & ^AH <M^^ QIOIEI 61 

i^g i/o eiejoiiAi sig Qi oi ei aixi^EH^ eium^ ^ahm ^§^ck oi^^ aie.i^ se^ ejEiaiM se 

S 2^9 ^AH^ £1£^ CHI ej I/O e^^l^^Ei CHI 01 El tl^M bH^&D. 1/0 XllOi Gil 01 El die ^gi 2E XII 

oi §j oi^ai^ xii oi <M^oii e&o^ ^i(300)2j cim ¥^oii ^sp. m oiHeii^: <ys(Ai §j ao)^ chi ej e^^i^^ 

Ei CHI 0| El M <y^6^l ?|& <y ^ dSl ^^ofedl A^g^Ef . 

W± MS«XI^:Ei(1717)2f IIH^ ^^XI^Q^ S^S N xHy ^ ^1 XI ^ EH ^ P xH^ MgHXI^EHM 
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Q. %M egfjxi^EI 2*011 Qjoh xHIOi 631^ N XH^ ^XI^Ei2| ^|0|^(^|°J- oi^@ <mo^ £ 17 Oil EAISCI. 

^29 XHI CH 611^ P xH^ egHXI^EiSJ 3||OIM0ii g£?»Xieh ^gf £21 eiBoMI o\J\ 9\oW 2AI6FXI 

M± ^&X\±E\ All ^(1721. 1722, 1723 ^ 1724) M goH ^. Q|0]E* 61^^ IIH^ M £!j XI ^ EH ( 1734)21 ^8 HH^ 

^XI^EH 2|2f £1^(1726, 1728. 1730 1732) ^OjlAi 0|§©CL HH^: MgHXI^Ei ^(1734)g I/O MO\ bIM 

21 31 d^(IC_AGR0)0il 2J6H JilOISCK 

CHI 0 1 El 31 XI ± El (1706) Oil 910\M, QIOIEI £Hx|(1736, 1738. 1740 S 1742)^ ^ k BH^ M^jXI^EH £M1734) 

31 &g M± ^XI^EH ^o^^Ei m^m ^tlo[0\ CHIOIEI £l^m VHZ\£±Q . EHxl(1736)^ &JtH EH (1746)01! AH 

o]tHEH(1744)2J p-A| S^A|9|^ HH^ ^^XI^EH°J XI£S £H 1748) HI ojtHEi ^(1744 '§J 1746) 

SHxl(1738)^r 211x1(1736)21 ^AhohXISh 21 W EH ( 1752) 3 o]WE1(1754) gj^ M0ICHI HH^ ^XI^EH »(1750)S 

CH S»»Cf. £11x1(1740 3J 1742)^ SHxl(1738)2l &A\o\Q. M± M^XI^EH £K1750)S EIH(1756) &2| I/O XHI 

01 A| 51 M^(IC_SCLK)01I 2J6H XHICHSCL 

EH^ ^XI^EH £Kl757)g eHx|(1742)°] m^m 2Hxl(1740)°l ^J^OII S^t^CK M± = &X\±E\ £M1758)S £Hxl 
(1740)21 m^m £HX|(1738)2| £J^01I S^ofH, HH^ M2!XI^E1(1759)^ £11x1(1738)21 m^m EHX|(1736)2J 2J^01I g 
^mU. 0\m M± M£HXI^EH(1757. 1758 ^ 1759)^ d|H(1760) &2| I/O XHICH A| 5§ OK I C.SCLKB) Oil 2JoH 

XII CH El Eh 

M± ^XI^EH £K 1762) Oil £!s 2E CI3E bl^M IJOI (MD_BL( 1 ) )fe £11x1(1742, 1740 » 1738) Ami2| 2H^ 

MgHX|^EH(1757, 1758)^2] I/O XHICH A|H^ bK IC_SCLKB)S| 2gf BlOI&Cf. 2J bH EH ( 1 764 ) ^ MS ^g«XI 

^EH(1766)^ £IE(1768)M o|0| ^EHS £?X|6|01, MD_BL(1)01 oF0| &EH£J 3^011 £Hx|(17422l 1740) AhO|£F £Hxl(1740 
3f 1738) A^IOIIAH QIOIEI A|5§1 

ai=(1756, 1760 » 1768) &2j M^l dl^ CHIOIEf £HxlM gSH 3I0IQ bHEH(1770)^ 3 CH g& EHH 

(1700)^ CHI0|E> bl^£j i^Hi XIIS^CK bHUH °]0||0|M 61 S ( I C^QENBL ) ^ CHI 0 1 El bHEH(1770)M eJOilOlM 

e= §^ meOll. Oil 01 e^^l ^ CHI 01 El I/O ^oio^^^oj pi 01 EJ- aiOIEI A|^AH(1702)2J 

g§H ^o\^ ^AH^ bH^SH CilOIEI ail XI ^ EH ( 1706)011 CHIOIEF £11 XI ^ EH ( 1706)011 SiCHAH, CHI 01 El- 

CHI 01 El bHEH(1770)M mm SS" HUH (1700)^ <Ms01l S&SIOi 

^|s sxv go}o\\, ™m EH£(1700) ^Oll UEIU^ CHI 0 1 El ±im±= I/O XHICH CHIOIEI 21 eJOIIOlM 6JS(I C_DENBL ) £1 ®M 
CHIOIEI oj tHEH(1772)M BoW m^mQ. CHIOIEI WEH(1722)^ £1^(1774) ^Oll UEIUH, 31W2\ M\^2\ HH^ ^ 

^X|^EH(1776, 1778 §y 1780)011 S^CK 01 M IIH^ ^^1X1^ EH SISfe tH^M ^OIM UEIU^ XHICH <^J 

^doHI. XHICH timtz IblM. 2b|M ^ 4bl^ SEfe 8b|eoj ^ 0 |01l CUoH IC_WRBL(0), IC_WRBL(1) S 

IC_WRBL(2)^AH ^I^SCK 

3EHH^. CHI0IEI2J IblM^I bH^M ^ 01 CHI CHSH £|E( 1774)^¥E1 01122.1 ^ O1B1IOI01I ^I^EJS, HH^ M^jXI^ 

EH ( 1776) 01 2I0H0IMSIU, 3 blM^ EHxl(1736)^ e^l^CI. Q|0|E|£| 2bl^^^ }|H|£J2. XI1 1 b|M^ IH^ MgHXI^ 

eh(i778)m mm enxi(i738)^ enisni. Aiei ^ohai xin qioiei bi^^^ enxi(i736)^ sajsw; xii2chi 

01 El dl^i= 01501 mm EHH(1700) ^011 UEiy ^Oll HHr^ M^XI^EH(1778)M goH eHxl(1738)^ Bl&Cf. 

CHI0IEI2J 4b|M^^ £Hx|£IS, OIM^ 4-^9 61^21 &7HI HH^ ^^1X1 ^EH ( 1780) H S6H 2H XI (1742. 1740. 

1738 % 1736)^ gHI&CI. 
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GIOIEKN SJg QIOIEf SIIXI^EI EHxl^ £Hxl£i 9011 . CHIOIElhi 311 QIOIEf °J B1I XI ^ El ( 1704) LH2| 21^21 BHxl^ Bit 
eta. HBHH^. 2Jlxl( 1736) Oil CHI 01 El = HH^ ^gdXI^EHC 1782)M eSH £Hxl(1784)^ Saieta. <Ms I/O XII CM 

%m aioia ei Biixi^EH enxi ( ic_pdirl)^ iih^ ^^xi^eh ( 1782)M *ioieta. aioia 2J e«xi(i738)^ esjet HH^ = 

§*XI^EHS SSH £Hxl(1786)S g 31 eta. BH xl ( 1740)011 CHIOia^r MS^et HH^ MgHXI^EHg §oH £Hxl(1788)^ 

Sj»»3. ^ xi (i742)oii xhss aioiEf^ =gjet hh^ ^xi^ehm goH enxi(i790)s em eta. 

2|2|2| ^ XI (1784. 1786, 1788 3J 1790)^ et pjtH Q o] 9JbHE<2| £J^!0|| S^A|3|^ m± ^Idxi^EH & 

(1792)21 §^9 PJbHEH 5?jeta. 01M HH^ M^XI^EH^ CHI 01 B> 21 £11 XI ^ El EHxIM aiDI^S 

S ejOIIOIMAIEJa. 2|2|2| €gg QlOia 2J eilXI^EI Elixir SE& SiJB(totem pole) =?gSS PJfcHEH £ PxHy M£!X| 
±EH£I NxH y MgHXI^ElS S&Sfb CHIOIEf =?m SI^M S&eta. 6Js I/O HI 01 3g 3|^E PxH^ % NxH^ ^^Xl 
^EHg HI 01 eta. £Hx|(1784)°1 g§*g CHI 01 a 1726)011 S^eta. EIIOIE} EHxl(1786)2| CHIOIEI 24 E( 1728) 

cm s^eta. chioiei bhxi(1788)2i mm^ aioia aiE(i730)oii s^sm. aioia eHxi(i79o)2j m^^ qioiei ais 
(i732)oii s^eta. 

oim chioiei ais^EH, chioiei chioieis ^§2j s^ps ^ai^ ursopi aioia ai^ah(i702) m2i 
m^xi^eh &m eoH smet agon, aioia tim.^ diisbi ^ oh ehioi sbs^i ^sh one" e^^KMAo-MA3) lhs 
sse i/o aeie ^ssai emeta. 

}|s |^ iMi q| o| El blSfe SU- EHE(1700)^¥EI GUOIEf fill XI ^El( 1706) LH2I £Hx|g »3[eta. 01 

^lOIIAH^EH . §1 CHIOIEI 21 SIIXI^EH ( 1704) LH2J 2J2|2| BHxl^ 1Mb HIOIEte QlOia A|^AH(1702)S mm 
QlOia £AH^ dHxIEJH, Dliei I/O ^ = ^I(1240)M MoH Oil S El {gJ 01£||0|^ S^Cf. 

£ 32i set hhh(334 sy 336)hj 2! set nH = (i7oo)ota et aiimsj aioia sj^d7oi)^h 2ia. ^ aii^oj qioiei- si^ 
d70i)Dia 2ah^°j oil ei e^^id240)^h aia. et aiim^j oii9j e^^i^ ^b(bo3[ bd lh°j oiisai cneiioisf aioia 
sj^ moihi aioia dii 2^&ta. ae aiim°j oiiei e^^i^ ^3(B22f B3) uihi wieai oieiioisf aioia Ah 
oisi qioiei a Beta, et aji^sj chioiei eiei^ 2ahmsj one! e^^ifi iaiimsi aioia sj^oii s^eta 
. mzi e^^i2i ui^^m an ^^.m qioiei afojoii ahoi snie^e Hiseta. 

£ 18011 9iO\M. Diieai Sx|(100)fe Olieai &X|g MgoPI SOII MgXKMI °1oH S^ZI^SIOIO^ o\£= 2E £IIXI^EH 

(i8oo)s seteta. aixi^E-idsoo)^ xi^, bi^M as, ^01 gy ^1^ xi^e uauife ^h^ chioiei 
biMg s&tta. en eiixi^Ei^ m^i <y^2j ^^oiiah chh£ii^ £.i^(ao-a8) ^oiiah ^m.^. si^ se ^ 

EM ^ RAS_, CAS_ S W_M ^EH^ ^XI^E^Mi SE SIIXI^Ei MIM ^eHE^ ^ESCf. EE £11 XI ^ EH 
Ail M (MRS) ^&HEfe bl^^s|£|]Q 0|M°l 0^0)M( idle) ^ EH 0|| A| St id^m 4 s 2^a. 

^£1 OB OIESII^ £|E(A7 ^ A8) ^0||AH &g S^EJCHO^ 6fXI°t, CHEBil^: £|E(A10-A11, BAO, BA1)^ SE 31 XI ^ EH 

CHI AH =3HCH(don't care) 2UMdlOia. x^(1802)^ 1, 2, 4 SE^ 8 blM£| bH^M ^OIM l§i IHOil EE SllXI^EH 

bl^(A0-A2)°l olgS fe£| ^EHS Uatiia. X^(1804)^ 02J SE SIXI^EH bl^(A3)^h A|d|^ tH^^ E|°JM UEIUI 

n feai ooi ei eh ai « E}^m uatnafe uat«a. xi^(i806)^ 2121 1. 2, 3 ^ 421 xi^e m^m 

= SE eilXI^EH b|M(A4-A6)M UE|t«a. X^(1808)^ 2|2| 0 ^ 121 ^1^ XI 2 e SE BilXI^EH bl^(A9) 

S UErtHa. SE 31 XI ^ EH ^ ?i MRS 3H°HE^ HH&t ^sf^CK CH££II^ ^S^h 0rU2. SE £IIXI^EH2J 

oi5i2j uigg ^sisxi arn ^of aia. 

Diisai irxic 100)21 s^ chioiei^ mq\^ ?i^ei>iu e^a. che^i^^ sxichi ch, chi 

sai sxicioo)^ □ ^hai oisai^oii j\^o\w ?jxi2j £Mm lh^chi oisai^eta. ae2i ^§2j ^m\± 

^ ^hai oiebii^oii rxiei ^^^et oiuai <y»y ^ oisai^^ ^ 01 ^ah^ Aiai^ w±= e^ ej eh ai ^ 
tn^m w&m i[§£3 h^zi^i 4- aia. ^ahej ^oi^ 1, 2, 4 s^ 8 bi^ ^ Aii^^h sje^ m^x\d\ h 

§3^^ 4* sia. bH^^^i wi^e & 01 chi hjsh i§£i^ uhsi ^oi, chi 01 a om 
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x\&m n&om, Bm tn^^sj :>hai qioiei mo\me mm ^enE *on 1, 2, 3 se^ 4 Moimm ^^oi^m 
Rg.nmm ^ aiD. 01 m^^ m^x\j\ chioiei oiieai sxis^ei shxispi mm ^m^ ^ xisoii ch& ai^ 
g ^011 eg si g^ms^ oil sal sxidoom 5§t « 2^1 sa. ^e^ ga? bi^si jwa\ moisi xiae 

CAS_ XIS^SE b*2f UO| XI2°S SX|£|CH JWM MO\mO\ A|S[S ^011, 01 01 Ef bi^M£= £ 

oiEiais ggoi gjoi oil ah ^^^a. 

E 19011 2iOUH , X^(1900)^ AIEIB §J ojEidl^ EE21 £J£! ^ 0I£] 3A|^ 2blM bH^M ^ AH M UEffcHCL ±AH^ 
B CH2£il^(A0)°J LH¥ 3£ Oil OJSl e&O. 

£ 200II £101 AH , x^(2000)^ AISIB % &JE1EIM £E£| 4J£! ^ 01 S SAI2J Ui¥ B OiH6il^(A1 % AO)Oil g&8F01 
4d!M fcH^e £/rf3J i^ofe 51 ElUyCK 112J OIS 3HAI CHEBil^M AISIB EEOil SiCHAH, s*AHI 

1112 0151 OiEdH^fe 00012, ™M\±m M3 0|£J Oi^eil^ur 01 01 CM . ^Ail^ii MA 01 S! Of = ai±te 1001 CK °1EH 
SIS EE Oil SAOiAH , ^A-il^H XHI1 0I£! CHEeil^^l- 110ISf£, ^Ail^H HI2 0|£! CH^ Bilker 1001 H, ^Aj|^» XHI3 0|£! 
CHEEII^ 010101, ^/dl^l UI4 OIS OiEeil^fe: 0001 Cf. SHIS, AIEIB eJEiaiH SE^ XII2. XHI3 SJ HI 4 ?ix|^¥ 
Ei ^AHI^£i^ CHI 01 Bf dlM2| ^AH^I- C} = CL ' 

E 21 Oil ^CHAH , XlM(2100)fe AISIB °JEiE|M EE°J OIS % 4J£! 5A|2J Ui¥ B 01Eail±(AO. A1 , A2)0il CMS 8blS 
bi^M £AHM UEftiiCK OIIB mOi, AIEIB 2 H Oil AH OIS 2HAI 01 E fill ±2 1- 111012 , C[§ 01 & OlEBII^fe 000012, 
3 CfMOil Xil8 HI J== £AHg M6H & SI Oil o\L[9\ 012 QXIMS S^AmCL OI^S XI 1 8 bIM bH^MM SoH OIS! ^AH^ 
3tEMCf^5fe OiE£(l^ 111M &JEH£I« SE Oi^^OICf. 

E 19, 20 ^ 21 Oil EAI9 2b|M, 4dl^ §J 8bl^ tii^^ ^Aj^ 6[g 5^0|CL OilSEI §X|(100)SJ si^^ 4b| 

m Hdimixi o^i^xhm ^ oi s^oii mm m^m ^g&Q. 

E 220il ^OiAH, DllSdl SXK 100)011 SJ^hSIH DllSdl S XI (100) Oil /H **m\S= EI0ISE 8b|M AIEIB bi^e 

2^ EAISCK 3 3c £ 22£J ^111 ±XK ^ fc CH ^ B^SOII £JoH ^!H»Cf. 



(a) 


CLK 
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|h CHHSil^ ^M^^ 


(e) 
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(f) 


W 


^1^ 


(0) 
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OiESil^ 0-11 
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DO 


CHIO I El I/O 
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PB_CLK 
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MC_ACTV(0:3) 


Diioi XHI OH 


(I) 


MD_WRT 


SE P3E, ^l^ 


(m) 


RFO/2/3/6/9 


8 5^ EH 0. 2. 3. 6 Sk! 9 
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\\l> 






(o) 


RSAE1B(0:3) 


a axi e^i eioiioiM 


(p) 


BL 




(q) 


LAT_CNT(3:0) 




(r) 


LAT.OONE 




(s) 


MCJVRT 


one! mo\ Dim 


(t) 


MC.CLAT 


Oil oj XilCH § XI 2 


(u) 


BURST_CNT(1:0) 




(v) 


MC_BURST_DONE 


CHI oj X-lfCH 


(w) 


MC_CA-RELOAD 


diioj xiich m o\^\± aiSE 


(x) 


MC_COL_BNKSL 


[Hiej xii oi s aa 
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§ ^ EH ^Si* bF 3 
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8 EH bt 6 
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SIO 
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(hh) 
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(ii) 
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(jj) 


I C_DENBL 


i/o xiich eii oi ei sj^ mm ziouoim 


(kk) 


IC_SCLK 
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£ 22011 S!CHAH, m« (22(a) UIXI 22(1 ))te <^(CIK » RAS. CAS £ W)2f &ao>0| £(300)011 21D\EQ. Ui¥^^ 

^. S(300)£ 3\m CHIOIEfM CHEBII±£! D1I2£I ^Oil ^blST OH Hha(22(j) LH XI 22(z))£ SedS 6JsM £!&^Q. □ 
ai, ma(22(aa) S 22(kk))g CHHBII^S 0II2£| «j U\9\ QIOIEI SEW3I ¥16H £(300) Ut Ofli tttil&Ch 

£ 22(kk)0il aiOiA-i, <^S(IC_SCLK)^ © 3M0| 2*2J2| 4b|M H£|D||*I AFOIgOm ttgSt^ 2 HUH] 3^H°J AhOIMOIIAH 

ttaec*. oie 3^hsj afoim°j 2*2*21 3hai^ 21 heidiixi AhoieoiiAi 011 sai sxi lh^ £ 22(kk)°i xii 

1 chioiei bi^2f mm araiem. 2* hsuhixi amssi xik ghoiq diM^ xiw uim^i- qioie* sj^g mm chioiei 2121 
2^ 12^1 emboli ^ji timit issicf. 012^ afoim eeioip. 

£ 23011 Si 01 AH , OHSdl S XI (100)011 213\2LH OflSBI §XI( 100)011 AI g^S*fe E|0|°J^ 42f §g|& CAS SEi= 

XI£M »fc 8b|M Bl^e^ £AISCh 3 4^ £ 232J 61 ±X\, 2*0\ £ °^JS25 
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PB_CLK 




(k) 


MD_ACTV(0:3) 
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MC_BURST_DONE 
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(dd) 


SIO 


ah« i/o ejoj 


(ee) 


IO_MARE 


i/o oil ei e^i eioiioiM 
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i/u c^^j 


(ii) 


ICLGRD 


I/O XiiCH SE+ 


(jj) 


IC.QENBL 


i/o xii oi chi oi en eioiioiM 


(kk) 


IC.SCLK 


I/O *ig 



£ 23011 2ACHAK HH*(23(a) UiXI 23{h))°l ^ ^m(CLK % RAS, CAS ^ W)S JH1 GCH CHI £(300)011 fiJ^SC*. LH 

¥3SS, S(300)g 0i£9l^£! DilSdl *IS¥E1 QIIOIEIS &^8PI ?IB ^bl A| CHI EhS(23(j) LHZI 23(z))£ SeiS 
^Iti £B&&DK 3 C\m, H>3(23(i) % 23(aa) LHXI 23(kk))£| die CHIOIEI ^§1 Oi^^l^S CHIS&I ^S?EI e 
^a^l S(3OO)0IW »«&CK 

£ 23{kk)0il SAOUH, <M s ( I C_SCLK ) 3101 2|2fS| 4dlS H£IHJ|J| AFOI^QFCf g*£!6f^ 2HM2J 3^H°I MOIM0IIA1 
tfaefCf. 0\m 32HHJ AfOIM°J 2|2|2| JUA\±= 2|2|2j °£|fi||X| A^OISOII/H OilSSI SXIS^EI E^EIte £ 23( i ) 

2J XII2 C-IIOIEI d|M2l BftiieP. 2|2|2J S&IIHIXI AK>IM2| *II1 QIOIEI dl^i= *||1 d|S^ CHIOJEf dfoio^¥Ej Q| 

OlEf SJS *1¥S b>S ° = :>l CtH^CHI SO* dl^i U22ACK 0I2£ B= At-OIM SttOICL 

^3fer ^Ail^EI^I SCHI IS CHEfiil^S I^slEJOiOt 3 Cfg, 2|2|oj b*j 3 - AH^g SS CHEeil^S CUI Sgsf 

sjji 2 oil biw^siscHO^ °^ck *i3 #£/«y ches^ eusai 3h&h£(actv)^ m^(clk)£| ^ £¥ouh ras_m s^ 

#EH£. CAS_M mOI #EHS. W_M o*OI &EHS, A0-A11. BAO 3! BA1S ?5 &EHS ^X|»oSM| 2J s* S CK 

READ EE^= WRITE bH^S^ gfgg ?OII = d|^^§|£|»U, SE^ dlM£ 5H&H£(DEAC)M A>8»2£M| tilths} 

3 4> SACK 5H£HE(DCAB)M A[§^2^M1 = AI UlSgSti! 4* SACK 



43H°I ^i^2J ^3^ 5^ DRAMAS ^st* 21SCJ CH HH^ §SJ |Hg& S £> h 2J §S1 A^X^ ^Ail^ 4* 

Si^i ech oi^e *y chh^i^m smsi a jai s^^s-o^^ 4= ^n, chioief ^m^oi ^01 g»3^v 

Ei ^Ai£J>IU EE^ ^3^ ^l^£i^ m&Ql\ C[m m 0\^d\\±m HI 2, *II3 SEe XII4 u J3i S^SF&o^ 

^ SAP. HI1 ^3^ SE^ ^3^¥EH£j PIOIEf ^M^jOl OH. M2 ^3^ 5E^ £j3^¥Ei°] EHIOI El ^§g? ^ 

6HSA0! M^m ^ SACK XHI2 ^3^ ^ CHI . XiM ^3fe Qm ^M\± dfgEiei AHS^ H! OiE^I^°J eUM£iM 

oig6^= bl^^sf^ 4= SACK HI 2 g"3S EE^ ^3^¥EH2J QIOIEI ^^HO| (EH, HI 3 ^3S SE^ ^3^¥ 

EH °J C-IIOIE* ^eaj^ ^oHSlOl Al^|^ ^ SAD. 0I£H^ g}^l££ &lEi£|^ ^EHS ^ll^S ^ SAP. 

4^H°i ^3£J CH HH^ ^31 dFdf SHg& A| m^Ei QIOIEfHJ ^Ail^M ^F^S^I etCK IS Oi 

hbii^^ cf^si a j3i msmzi mow, bao, bai^ ^§ Efois e^A^^oi m^i ^h^oii/h aoi 

^M\±m HISoPI ^oH a J3i SE^ ^oh^M IH^IofeCHI AFg^ 4 s SACK 

4bl^ HEIIHIXl 0^|il|xHS, 4 b|S CHI 0| Elfe §A|0II ^AII^QC}. 8b|S bi^M^ <MSJg ^3S¥Ei 2^H£i ffllXlM MQ. 
S 6^ CHI, ^^JtH^ S^l 4blMS ^3| 50112, Cffg CHIOIEI2J ¥ffl«H 4b|MM ^^1 ?l^ 2J0ICK 

OllSdl SXI(IOO)^ £J\ H^OWM JHAI9 5^ Qs^i dH^3I3 ^ SACK ^ tt ^S°l ^oi S^IM ^OiU 

xi qb m^mo\ A\mm ^ sack 



(5?) 3?£l 
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3?$ i. ojieei § xi oil £!ouh, 



a. D1I2EI SXIS/S¥EI PIOIEI tjsl S^S^I DII2EI S*l &2J CI4-2J QIOIEI b|e §f HHEM 2£> v 6|£l, 2| 
2|2| CHI 01 El dl^ |MSDfQ o|L|2J CHIOIEJ- b|^ EHE3I &3>l Qll££l Q^°\ QIOIEf bIM §A| 
Oil S^SIDI, 

b. 2|2|2| «h (HEROIC* & 312J 2! CH^BII^ till 4*615101 EI2J £i£6l^ SIE 5I2J CHE3I 
^ £Bg3l. 

c. 2|2|£l g OiESII^OICI el Hg£| ^ 012211^ <i!sM 4-<^oFCM ^ £^ £J^M £S&5*^ ^ <y^i 61 m. <£&J\, 

d. 91 E d}°13t bIM £I2J2| H^gOII OH S S D||2dl gl CH£IIOIM S»8JEI , CI4=2| OilSdl &3I ?-IE 
EI2J dli 4*dSI01 JHSS PI 01 El <yil b|M 2121011 S^oHl, 

e. PI 01 El 6!I§ bl^ aioio^^ej 4,^5^ PI 01 El £Jsg ss A|5 ,i= ga^j, 

f. g 4^510* ±§ gsg pi 01 El ^11 ^ Pi 01 El bIM S« HUE D|- CI- If XI e^^lOIIAH AHiE! 
I/O EI°J2^ s^8|^ 

g. PI 01 El AH^ I/O £|210ilAi iZJ I/O El£i ^J2£ S^ofe §Z! e^lM 2, 1 Pi 01 El bIM g» 

iiheoici ^§ 4*21 ezf 1/0 aiejoi &2Di, 

h. &?l PI 01 El timm W21 I/O EI°JE^¥Ei 4>£ioHQ PI0IEI ^g(global) I/O E|0]E^ 2^ofe Oil 2J 
e^^lM SSWEI, 2[ PIOIEI HIM SU" HHEQICf 1§@ 4=2| CHI ei f^l^f 2i2Dj, &3I £3 4-, ^3 4* S 1§S 
4=^ AH ^ §i5Q, 

i. &2I PIOIEI ^11 4^1 I/O EieJOIIAH 2t2|2J PIOIEI bIM HHEsL S^SI^ PIOIEI 2JS 

s sewfe ^§2^ 6^ oiieei gxi. 

2. PIOIEI bIM Sfit HHE2I PI2EI Xfg ^ AIOI0IIAH 01122.1 §X| &2| PIOIEI bIM S^Slb ^ S CHI 

SiCHAi, 

a. C|^2] PI 2 El *J0II USE PIOIEI b|M ^11 PI2EI SxlOII 2PI£I^ & «j CHEPI^ tlsiOW g&o|Oi bIM 
EieiOII §^SIi= B3I, 

b. 40I HIM EI2J ±ig 4^2j QioiEl bIM till PI 2 E| § XI Oil opiS & ^ CHE^I^: 61S0II §&6f01 PI 
2EI Sxl « 21 I/O E|oi0|| SiTSI^ % 

c. 113 4-2| PIOIEI bIM o|L|2| PIOIEI bIM Slf HHEOil §6H£J ^AH^ S^ote B^l 

M St, k 6|£|, ±% 4^21 40| 4^^ AiS =^§h ^S2S ofe PIOIEI bIM 2£ ^g. 

§9^ 3. IS OiEBll^ ±im ^ ^ CHEBil^ 6Jsi 4^dS|^ PI2EI §X|0II SiCHAi, 

a. e^ESI ^ia 4 h 0ll PI2EI £j OiPIOlM 5^819, 4^1 PI2EI ^ 0I9I0I LHOII/d 912 Eho]3l b|M Eiei2| 
HlxIgOll ^XHolH, 40| CHSilOl^ AiS SSSI^I a§of^ 3§2§ tiH^£JW f ^ 318 CI4=2J CH5II0IM 5^6112. & 
D\ CM EHIOI 3fg 2|2|S| aiie LHOII ±% 4^2J CH5II0I 3M0I ^ AilM^ bH^QDI. 

b. 2|^2J 013101 31 ^B2§ 2§6ffe Y <y ^ El EM ?>H , 2|2|2J 4^619 ^ CH E3I ^ <Ms□^c^ y <^ ^ 
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diE ^oii 2JW9] y mm g & &go\t= at cnaiioi nisi y ^^^i sj^, 

c. si aaioi nil u^si 2§6f2 zi nmm x\um 2§6fb 4^h°j onej i/o sjojg s&ohsj, 2* nesi *s ^011 
naii] 2» 3§2j ezf2i ch eiiois aioisi 2JH2] bi&i goii amsj chi &j i/o e^eioi aisoi, oiipj i/o ^9J^ oiaioi^/ 

g¥Ei QIOIEf d^M a»»3| ^SH 2| OieilOI^¥Q SSWte Gil 01 El EffilOII 

d. «3i 3ie ^oii ser iHEg sesfg, hd\ oiisai 3x1011 sjsh ^^ei^u ^<us qioiei ^ 
turnout 3H4£i get ehe^i- 

e. &D\ OilfiJ I/O S^oig a 0 | dlOIEJ- SB EH E CHI g^ofll, 2*2*21 019101 31 AilM m°| 2*2*21 oil o] I/O ^9J§ of 
U2| EH E Oil S^ofe GilOIEf SJ^ 

4. XH3S0II 2*101 AH , 2|2>2| 019101 3§S 2JH3 Oi fill 01 mSt 8^H£i (M 211 01 feOIS HH^9 »^2| CH21I0IM 

s»ofe ate oiieai sxi. 

§98 5. HI3S0II 2iOUH, ^ 49J 3§ ^S2§ ote DHSdl 

S?8 6. J3I3»0II 2I0UH, Y £^ ^£31 S|£fe 2*2|2| 013101 i§0|| 019IOIM2J 23H2J ^ 

3 A* 01 Oil dH^£te ^§2S 6te OllSdl S*l. 

§?8 7. XII 33* Oil SULOiM. ^*?Oi£IIO| DM ?|S a88te 128JH21 Y £te ^S2g ote DllSai 
SXI. 

8. 3l3ftOII Si 01 AH, 32 All eg CH 5i|0| 3M0| 2te 51 M ^§2£ ote 0H2EJ SXI . 

§98 9. 1118^011 Si 01 AH , 2* 2*2] AIIMfe 8blM =5.1181 XI (pre-f etch) 5^8 *!g!6te 22H2] Oliedl A10IBS& 2 

£Jsf£teC-1l Olg^^ti- 8JH2J Y<y^ dlH^h Si^OI . 8JH2] Olg^fee} Y 2.1 EE M ms\ 4JH = 2*2*21 01122.1 A^OIMOII 

.AH S£^£te ^S2S ote OilSai 
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(a) CLK 

(b) CKE 
(c) CS 

(d) RAS 

(e) CAS 

(0 W 

(g) BA(1:0) 

(h) A{!1:0) 

(i) DO 
(j) PB_CLK 
(k) MC^ACTV(I) 
(I) MD_WRT 

(m) RFO/2/3/6/9 

(n) SWL 

(o) RSAE1B(0:3) 

(p) BL 

(q) LAT^CNT(3:Q) 

(r) LALDONE 

(s) MC.WRT 

(t) MC_CLAT 

(u) BURST_CNT(1:G)ZZ 

(v) MC_BURST_DONE 

(w) MC_CA_ RELOAD 

(i) MC_COLBNKSl{!:0)~ 
(y) CFGB3 
(z) CFGB6 

(o~a) CYS 

(b«b) !0_WRT(3:OJ 

(oc) SIO 

(d-d) IO.MAWE 

(e-e) M[<3 
(~f~f~) 1C GWR 



(g~g) !C_GWRSS 

(h~h) G\(T~ 
(~r*r*) 1C PD1RL 
(~hH IO_DENBL_ 
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ACTV REAO OEAC 

(b) CKE- 



(c) CS 

(d) RAS 

(e) CAS 
(0 w 

fa) BA{1:0) 

(h) A(H:0) 

(i) DQ 
(j) PB_CIK 
(k) MC_AC7V(#)- 
(I) MD_ACTV_ 
(m) MD_READ_ 
(n) RF0/2/3/6/9_ 
(o) SWL_ 
(p) RSAE1B(0:3)~ 
(q) BL- 

(r) LAT_CNT(3:0)Z 
(s) lAT_DONE_ 
(t) MC_READ_ 
(u) MC_CLAT_ 
(v) BURSLCNT(t:0)Z 
(w) UC_BURSLD0NE 
(x) M(LCA_REL0A0_ 
(y) «C.C0LBNKSL(1^1)Z 
(z) CFGB3Z 
(o~o) CFGB5I 
. (b-b) CY$_ 
(c-c) lO_READ(3:Ol 
(d-d) SIO" 
(e-e) IO_MAR£_ 
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